and Implications When dietary TA was increased from 0 to 200 IU/kg diet, plasma and muscle vitamin E levels increased by 5and 4-fold, respectively. Dietary TA at 100 IU/kg diet significantly improved the storage stability of turkey breast, and it was more distinct in irradiated than nonirradiated meats. Both irradiation and dietary TA increased a*-values of turkey breast meat, but irradiation had a stronger impact. The redness of meat decreased during the 7-d storage, but irradiated meat maintained redder color than nonirradiated. Irradiated meat produced more sulfur volatiles and aldehydes than nonirradiated meats, and dietary TA effectively reduced these compounds during storage. The effects of dietary TA on the reduction of off-odor volatiles were more distinct in previously frozen-stored meats than in fresh meats.
Introduction
The beneficial effect of dietary vitamin E on meat quality has been reported by many researchers. The benefit of dietary vitamin E is related to the increased vitamin E concentration in muscle tissues, which improves color stability and diminishes lipid oxidation and off-flavor development. The muscle vitamin E may not only retard lipid oxidation but also reduce production of sulfur volatiles responsible for the characteristic irradiation off-odor. The objective of this study was to determine the effectiveness of dietary vitamin E on lipid oxidation, color, and volatiles development in irradiated turkey breast meat during refrigerated storage.
Materials and methods
A total of 120 12-week-old male Large White turkeys raised on a corn-soybean meal-based diet were assigned to diets containing 0, 50, 100, or 200 IU of dl-αtocopheryl acetate (TA)/kg diet. Then each of the diet was fed to turkeys from 12 to 16 weeks of age. Turkeys were slaughtered, breast muscles were deboned , and patties were prepared. The breast were packaged in oxygenpermeable bags and irradiated. To determine the effects of freezing on the volatile profiles, the whole breast muscles were frozen at -40 °C for 3 mo and thawed for 3 d at 4°C before use. The thawed breast meats were used to prepare patties.
Results and Discussion
The supplementation of tocopheryl acetate (TA) to turkeys increased the vitamin E levels of plasma and muscle tissues, but had no effect on the weight gains of turkeys. The TBARS values of breast meat from turkeys fed diets supplemented with TA were lower than that of the control at Day 0 and Day 7, but the antioxidant effects of dietary TA were highly significant when the meats were irradiated and stored (Table 2) . At Day 0, the amounts of carbon disulfide, butanal, and total volatiles in turkey meat irradiated at 2.5 kGy decreased as the amount of dietary TA increased. Among the dietary TA treatments, 200 IU TA/kg diet was the most effective in reducing the amounts of both sulfur-volatiles and aldehydes (Table 3) . Irradiation increased the color a*values of turkey breast meat irrespective of dietary TA, and the degree of color increase was irradiation dosedependent (Table 4) .
A greater number of hydrocarbons and aldehydes were detected in previously frozen than in fresh turkey meats, and the effect of dietary TA on volatile production became more distinct in previously frozen than in fresh meat (Tables 5). The production of sulfur-volatiles, hydrocarbons, and aldehydes in turkey breast meat was irradiation dose-dependent (Table 5) : dimethyl disulfide was produced the most with 2.5 kGy irradiation at 0 d, and hexanal and pentane were produced the most in 2.5 kGy meat after 7 d of aerobic storage. More distinct effect of dietary TA was found in 2.5 kGy-irradiated turkey meat than in nonirradiated meat. Supplementing a 200 IU of TA/kg diet reduced the amounts of hexanal by 60% of the control. Therefore, dietary TA was effective in reducing both irradiation-dependent and lipid oxidationdependent off-odor volatiles from previously frozen turkey meat.
Conclusion
Dietary vitamin E protected turkey breast meat from oxidative changes, and its effect was prominent when the meat was structurally damaged by a freezing and thawing cycle, then irradiated and stored under aerobic conditions. The effects of dietary vitamin E were highly dependent upon the TA levels, and at least 100 IU/kg of dietary TA was needed to significantly reduce lipid oxidation and offodor volatiles in irradiated turkey breast patties.
Table 1. TBARS values of aerobically packaged turkey breast patties affected by dietary vitamin E and irradiation during storage at 4 °C
Dietary vitamin E Irradiation 0 IU 50 IU 100 IU 200 IU -------(mg MDA/kg meat) --------Day 0 0 kGy 0.15 ay 0.13 aby 0.10 by 0.12 ab 1.5 kGy 0.19 y 0.18 x 0.15 xy 0.17 2.5 kGy 0.28 ax 0.19 bx 0.18 bx 0.14 b
Day 7 0 kGy 0.46 az 0.32 by 0.22 by 0.22 by 1.5 kGy 1.12 ay 0.64 bx 0.29 cy 0.28 cx 2.5 kGy 1.24 ax 0.63 bx 0.37 bx 0.32 bx .0 y 2.5 kGy 9.5 cx 9.9 bcx 10.9 ax 10.5 ax 5.3 bx 4.9 bx 6.3 ax 6.4 ax Table 4 . Volatile profiles of 2.5 kGy-irradiated, aerobically packaged raw turkey breast patties affected by dietary vitamin E during storage at 4 °C
